In this experiment, the growth of peach and nectarine trees was determined to be related to the cultivar. 'Inka' peach trees grew weaker than 'Harbinger' trees. The 'John Rivers' nectarine was characterized by stronger growth than the 'Harko'. The amount of crops produced by the trees was related to the cultivar and the meteorological conditions during winter and spring. 'Inka' produced higher yields and bigger fruits as compared to 'Harbinger'. The 'Harko' cultivar provided significantly higher yields than the 'John Rivers' only in 2006. Peach and nectarine fruit production in the Sandomierska Plateau in the years 2004 − 2007 was risky. In 2006, damage to the flower buds during winter caused no crop yield in young peach trees and the older ones of the 'Harbinger' cultivar. A minor reaction to the temperature drop, down to -26.8 o C, was found for nectarines in comparison with peach trees. In 2007, the spring frost injured flower pistils and caused a lack of crops from the studied cultivars.
INTRODUCTION
According to Sansavini et al. (2006) , the world production of peach and nectarine fruits is continuously increasing. A special interest is being observed worldwide in the cultivars with yellow flesh. It is believed that 719 out of the 1126 peach and nectarine cultivars cultivated in different countries are characterized by yellow flesh.
Poland produces about 10 thousand tons of peaches and nectarines yearly, and the country also imports 65 thousand tons of these fruits. Makosz (2007) believes that establishing a new commercial peach and nectarine orchard in the regions with favourable climate conditions in Lower Silesia and Sandomierska Plateau seems to be very important for farmers, national marketing and consumers.
The region of the Sandomierska Plateau is characterized by a milder climate than the neighbouring regions. Apricot trees have been cultivated in commercial orchards here for a number of years. Successes in growing this species have encouraged farmers to grow species that are more sensitive to frost, like peaches and nectarines.
A number of authors (Zaliwski 1984 , Radajewska et al. 1987 , Hołubowicz and Bojar 1998 , Szewczuk et al. 1998 , Andrzejewska and Radajewska 1999 , Szewczuk 2000 , Jakubowski 1998 drew attention to the sizable risk of commercial peach cultivation in Polish conditions due to potential harm to flowers and trees caused by low temperatures. According to the researchers mentioned above, a proper site and cultivar selection are important limiting factors.
The aim of this experiment was to compare the performance of peach and nectarine cultivars growing in the conditions of the Sandomierska Plateau.
MATERIAL AND METHODS
The investigation was conducted in the years 2004 − 2007 in a commercial orchard belonging to Mr. and Mrs. Juda at Łojowice, Samborzec commune, Sandomierska Plateau. In the spring of 1999 and 2002, peach trees from four cultivars budded on peach seedling rootstock were planted at a spacing of 4 × 2.5 m apart in grey brown podzolic soil.
The experiments were established in completely randomised blocks including two or four cultivars in five replications each consisting of three trees. The treatments were 'Inka' and 'Harbinger' peaches from trees planted in 2002, and 'Inka' and Harbinger' peach trees and 'John Rivers' and 'Harko' nectarine trees planted in 1999.
During the three years of the experiment, trunk diameter (at the height of 30 cm), and width and height of the canopy were measured. The fruit yield from each tree was weighed. Tree measurements were then used to calculate trunk crosssectional area, canopy volume and tree trunk and canopy efficiency.
In 2004, investigations were performed to determine flowering and harvesting times. In that year, during the harvest, 100 fruits from each tree were weighed.
The data were subjected to analysis of variance and Tukey's confidence intervals at a level of significance of p = 0.05.
RESULTS AND DISCUSSION
In 2004, the earliest blooming time was shown for 'Harbinger' trees. The trees reached full blooming after 3-4 days. In younger trees the full bloom took place 1-2 days later. The length of the blooming period, depending on the cultivar, ranged from six to nine days (Table 1) . 5.3 3.7 1.9 7.4 Explanation: see Table 2   Table 4 Table 2 'Harbinger' and 'Harko' fruits were harvested the earliest (12, 14 August), while the fruits of the other cultivars were harvested 9-12 days later. The 'Harko' cultivar was characterized by a very uneven ripening, and the fruits of this cultivar were harvested three times. The harvest of other cultivars was also performed twice due to the purpose the fruits were intended for. In other years, which featured much higher temperatures in spring and July, the harvest of fruits took place 4-7 days earlier. Similar differences in the times of blooming and harvesting were observed by Jakubowski (1998, 2000) , whereas Szewczuk et al. (1998) reported much earlier harvesting times for Lower Silesia.
In trees planted in 2002, the trees of the 'Harbinger' cultivar were larger than the trees of the 'Inka' cultivar. Both the trunk cross sectional area and the canopy volume did show significant differences between the cultivars only in 2004.
In 2004 older trees of the 'Harbinger' cultivar had significantly thicker trunks and bigger canopy volumes compared to 'Inka'. In the last year of investigations the differences in tree size between those cultivars were insignificant.When comparing nectarine cultivars, in 2004 the 'John Rivers' trees had significantly thicker trunks and bigger canopy volume than 'Harko'.
The younger peach trees experienced a much faster increase in trunk thickness and canopy volume than the trees planted in 1999. Szewczuk (1999) reported a similar growth of 'Inka' trees. He drew attention to the fact that the manner of soil cultivation can considerably change the intensity of growth of young peach trees.
The peach trees began yielding crops very early. More than 8 kg of fruits were picked up from the young trees in the third year after planting. Only in 2005 there were significant differences between the cultivars in the group of trees planted in 2002. Szewczuk (2000) found a similar precocity of cropping for peach trees but saw slightly higher yields in the vicinity of Wrocław. The group of trees planted in 1999 produced a high mean yield of 20.8-26.6 kg per tree. In 2004 and 2006 'Inka' peach trees provided a significantly higher yield than 'Harbinger'. On the other hand, in 2005 significantly more fruits were harvested from 'Harbinger' trees than from 'Inka'.
In nectarine trees, no significant differences between the cultivars in 2004 and 2005 were found. In 2006 'Harko' was characterized by a significantly higher yield than 'John Rivers'. Earlier studies by Szewczuk (2000) also showed large differences among the cultivars. This author obtained much higher yields from trees planted at greater spacing.
Significant differences in yielding were shown between the years of the experiment. In all of the tested cultivars, significantly fewer fruits were harvested in 2006 than in the remaining years. The very strong freezing of flower buds during a cold winter in 2005 − 2006, when the temperature dropped down to -26.8°C (23 Jan.), caused a lack of crops from the young peach trees and older 'Harbinger' trees. 'Inka' trees gave seven times lower yields in comparison with other years.
Relatively high yields were harvested from nectarine trees. Damage to the canopies and the die-back of the upper parts of the strongest one-year-old shoots were observed in all of the studied cultivars. The trees regenerated very well during the next vegetation period and we did not observe deaths of whole trees. Strong spring frosts, which occurred at the turn of April and May 2007, damaged the flowers, thus eliminating crops from the examined cultivars. Similar frost damage in the Wielkopolska region after the winter of 1986 − 1987 was found by Radajewska et al. (1987) . These authors' views on the peach trees' successful recovery from frost damage was confirmed in the studied conditions. However, a chance to obtain high peach and nectarine yields in the region of Sandomierz in the studied period was not very high. For instance, in the period of four years of studies we observed one year with no crops due to flower damage by spring frosts, and another year of poor cropping caused by a frosty winter. The present study confirmed the view, widely known in the literature, that growing peaches and nectarines in Poland's climate conditions is extremely risky (Zaliwski 1984 , Radajewska et al. 1987 , Hołubowicz and Bojar 1998 , Andrzejewska and Radajewska 1999 , Jakubowski 2000 , Szewczuk 2000 .
In both age groups, the 'Inka' cultivar produced significantly larger fruits than 'Harbinger'. The studied nectarine cultivars did not significantly differ in fruit size, and they produced much smaller fruits than peaches. In order to obtain good quality fruits it is necessary to thin fruitlets, especially in the case of the examined nectarines. De Jong (2006) believes that the period of the first 30 days after peach blooming is decisive of the final size of the fruits, and it is the only period when is possible to positively influence fruit size by thinning.
In the group of trees planted in 2002, 'Inka' showed to have significant greater tree trunk efficiency in the year 2005 than 'Harbinger'. A similar regularity was found for canopy efficiency.
The tree trunks and canopies of older 'Inka' trees were characterized by higher efficiency than 'Harbinger' trees. The differences between those cultivars were significant only for canopy efficiency in 2004. The present studies confirmed the views of Jakubowski (2000) and Szewczuk (2000) on the considerable usefulness of 'Inka' for planting in the warmer regions of Poland.
'Harko' nectarine canopies were significantly more productive than those of 'John Rivers' in the years 2004 and 2006. CONCLUSIONS 1. The studied peach and nectarine cultivars differed in the strength of their tree growth. The trunks and canopies of young trees increased about twice as fast as older ones. 2. In the conditions of the Sandomierska Plateau, the study found significant differences in crop yield between the different years of each cultivar. Strong frost damage in 2006 caused a lack of cropping by older 'Harbinger' trees and younger ones of both peach cultivars. Nectarine trees cropped much better in that year. 3. Peach and nectarine cultivation in the Sandomierska Plateau can produce high yields. Low temperatures in winter and spring frost cause a high risk of reduced or no yields. 'Inka' and 'Harko' are the most useful cultivars for the studied region due to a high possibility of cropping and efficiency of trees. It is necessary to thin out the fruit in order to improve its quality, especially in the case of the 'Harko' cultivar.
